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CLAIMS ; 

1^ A method for co-modelling a packet network 

operating over an optical network, the method comprising the 
steps o£; 

5 (1) generating a basic packet capacity based 

on a simulated packet network comprising packet network 
topology information and packet traffic information and 

(2) generating a basic optical capacity 

based on a simulated packet transport network comprising 
10 optical network topology information and the basic packet 
capacity. 

2 , A method for co-modelling a packet netwoik 

operating over an optical network according to claim 1, 
wherein the step of generating a basic packet capac:ity 
15 further comprises the steps of; 

(1) combining the packet network topology 
information in the form of a packet network topolocjy input 
and the packet traffic information in the form of a packet 
traffic matrix input to create the simulated packet network; 

2 0 and 

(2) assigning the simulated packet network a 
flow to create the basic packet capacity for the simulated 
packet network; and 

wherein the step of generating a basic optical 
25 capacity further comprises the steps of; 

(3) combining the optical network topology 
information in the form of an optical network topology input 
and the basic packet capacity to form the simulated packet 
transport network; and 
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(4) assigning the simulated packet t.ransport 

network a flow to create the basic optical capacity for the 
simulated packet transport network. 

3^ A method for co-modelling a packet network 

5 operating over an optical network according to claim 2, the 
method further comprising the steps of; 



(1) 



supplying the packet network topology 



input ; 



(2) 



supplying the packet traffic matrix 



10 input; and 



(3) 



supplying the optical network topology 



input ; 



4, A method for co-modelling a packet netwoik 
operating over an optical network according to clai.m 2, 

15 further comprising generating the packet network topology 
input, the packet traffic matrix input and the optical 
network topology input for use in co -modelling cl packet 
network operating over an optical network. 

5. A method for co-modelling a packet network 

20 operating over an optical network according to claim 2, 
wherein the packet network topology input comprises 
information regarding a plurality of routers in the 
simulated packet network, information regarding source- 
destination router ordered pairs in the simulated packet 

25 network, and information regarding a plurality of packet 
links in the simulated packet network, wherein step (2) of 
the method further comprising the steps of; 



setting capacity to zero for all packet 



links; 
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performing a series of steps, as 
follows, for each source-destination router ordered pair 



A. 

between routers; 



determining a shortest packet: path 



5 establishing a source-destination packet 

traffic flow based on the shortest packet path; and 

C. incrementing capacity of each packet 

link traversed by the packet traffic flow; and 

increasing capacity of packet links per packet 
10 network engineering guidelines . 

6. A method for co-modelling a packet network 

operating over an optical network according to claim 2, 
wherein the optical network topology input compris«JS 
information regarding a plurality of cross-conn«5ct switches 
IS in the simulated packet transport network and information 
regarding a plurality of optical links in the simulated 
packet transport network, wherein step (4) of the method 
further comprising the steps of; 

setting capacity to zero for all optical links; 

20 performing a series of steps, as follows, for each 

packet link between two routers; 

A. determining a shortest optical path 

between cross-connect switches supporting the two routers; 



establishing an optical connection to 



25 support the packet link; and 

C. incrementing capacity of each optical 

link traversed by the optical connection; and 
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increasing capacity of optical links per optical 
network engineering guidelines. 

7, A method for co-modelling a packet network 

operating over an optical network according to claim 5, 
5 wherein the optical network topology input compiiees 

information regarding a plurality of cross-connect switches 
in the simulated packet transport network and infoimation 
regarding a plurality of optical links in the simulated 
packet transport network, wherein step (4) of the method 
10 further comprising the steps off- 
setting capacity to zero for all optical links; 

performing a series of steps, as follows, for each 
packet link between two routers; 

A. determining a shortest optical path 

15 between cross-connect switches supporting the two routers; 

B, establishing an optical coniieccion to 
support the packet link; and 

C- incrementing capacity of each optical 

link traversed by the optical connection; and 

2 0 increasing capacity of optical links per optical 

network engineering guidelines. 

8. A method for co-modelling and analyzing a packet 

network operating over an optical network, the method 
comprising the steps of; 

25 (1) generating a basic packet capacity based 

on a simulated packet network comprising packet network 
topology information and packet traffic information; 



'Jan-26-2004 16:53 



From-S&B/FtCo 



+613 



T-825 P. 032/058 F-574 



15862ROUS02U 



23 



(2) generating a basic optical capacity 

based on a simulated packet transport network cortiprlsing 
optical network topology information and the basic packet 
capacity; and 

5 (3) performing analysis on the simulated 

packet transport network. 

9, A method for co-modelling and analyzing a packet 

network operating over an optical network according to claim 
8, wherein the step of generating a basic packet capacity 
10 further comprises the steps of; 

(1) combining the packet network topology 
information in the form of a packet network topology input 
and the packet traffic information in the form of a packet 
traffic matrix input to create the simulated packet network; 

15 and 

(2) assigning the simulated packet network a 
flow to create the basic packet capacity for the simulated 
packet network; and 

wherein the step of generating a basic optical 
20 capacity further comprises the steps of; 

(3) combining the optical network topology 
information in the form of an optical network topology input 
and the basic packet capacity to form the simulated packet 
transport network; and 



25 (4) assigning the simulated packet transport 

network a flow to create the basic optical capacity for the 
simulated packet transport network. 



10 . A method for co-modelling and analyzing a packet 

networK operating over an optical necworK according to claim 
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.urvivability of eh. .imxated packet trancpox 

. method £ox co.™od.lling and analysing P'"*^*^ 

Tin^ over an optical natwo.K according to claxm 
5 network operating over ^ V simulated 
e . Wherein the etep ot performing analyse ° 
packet tran.port network co,wrx3.8 network capaci y 
Of the simulated packet transport network. 

method for co-modelllng and analyzing a packet 
. ina over an optical network according to claim 
,0 network operating over ,i,^l,„d 
e, Wherein the step of performing J ,,„ivability 
nacket transport network comprises performing 
packet era V ,.4 lure is known to occur 

analysis, wherein an optical failure 

within the simulated packet transport network, the step 
15 further comprising the steps of; 

establishing at least one protection mechanism for 
each point-to-point connection in the simulated packet 
transport network; 

- as follows/ for each 

performing a series of steps, as folic 

20 optical linlc in the optical network; 

^ switching all affected packet traffic 

flow to an at least one protection mechanism; 

3 incrementing capacity of each optical 

Xink traversed by the at least one protection mechanism; and 



25 



C. 



restoring initial capacity values, and 



summing capacity requirements 



A method for co-modelling and analyzing a packet 

■ t.in« over an optical network according to cla.m 

nccwcslc opexatxng over an opu , . .-He simulated 

9, wherein the step of performing analysis on v-be 
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pacHet transport network comprises performing sur^ivabxlxty 
analysis, wherein an optical failure is known to occur 
within the simulated packet transport network, the step 
further comprising the steps of; 
5 establishing at least one protection mechanism for 

each point-to-point connection in the simulated packet 
transport network; 

performing a series of steps, as follows, for each 
optical link in the optical network; 

A. switching all affected packec traffic 
flow to an at least one protection mechanism; 

B. incrementing capacity of each optical 
link traversed by the at least one protection mechanism; and 



C. 



restoring initial capacity values; and 



15 



20 



summing capacity requirements. 

14 . A method for analyzing survivability of n 

simulated packet transport network comprising a packet 
network and an optical network, wherein the packet network 
is operating over the optical network, wherein an optical 
failure is known to occur within the simulated packet 
transport network and wherein packet link protection is 
performed in the packet network, the method comprising the 
steps of; 

establishing at least one back-up packet traffic 
25 flow tunnel for each packet link in the simulated packet 
transport network; 

performing a series of steps, as follows., for each 
optical link in the optical network; 
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taking an optical link out of service; 

performing a series of steps, as 
follows, in a nested process for each packet link affected 
by the optical failure; 

5 i- switching all packet traffic flow on the 

affected packet link to an at least one back-up packet 
traffic flow tunnel; 

ii- incrementing capacity of each packet 

link traversed by the at least one back-up packet traffic 
10 flow tunnel; and 



• 4 I 



incrementing capacity of each optical 
link traversed by an optical connection supportin^^ the 
packet link; and 



C, 



restoring initial capacity values; and 



^5 summing packet link capacity requirements .and 

optical link capacity requirements. 

15- A method for analyzing survivability of a 

simulated packet transport network comprising a packijt 
network and an optical network, wherein the packet n<5twork 
20 is operating over the optical network, wherein an optical 
failure is known to occur within the simulated paciket: 
transport network and wherein packet link protection is 
performed in the optical network, the method comprising the 
steps of; 

^5 establishing at least one protection turmel for 

each optical connection in the simulated packet transiport 
network; 

performing a series of steps, as follows. J or each 
optical link in the optical network; 
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A. 



taking an optical link out of service; 



B. switching all affected optical 
connections to an at least one protection tunnel; 

C. incrementing capacity of each optical 
by the at least one protection tunnel; and 



5 link traversed 



D. 



restoring initial capacity values; and 



summing the optical link capacity requirements. 

16. The method according to claim 14, wheiein the 

packet traffic flow is LSP (Label Switch Path) traffic flow. 

10 17. A computer useable medium having computejr readable 

program code means for co-modelling a packet network 
operating over an optical network, the computer readable 
program code means comprising; 

(1) code means for generating a baaic packet 
15 capacity based on a simulated packet network comprising 

packet network topology information and packet traffic 
information; and 

(2) code means for generating a basic 
optical capacity based on a simulated packet transport 

20 network comprising optical network topology information and 
the basic packet capacity. 

18. A computer useable medium having computer readable 

program code means for co-modelling a packet network 
operating over an optical network according to claim 17, 
25 wherein code means for generating a basic packet capacity 
further comprise; 

* 

(1) combining the packet network t.opology 

information in the form of a packet network topology inpuc 
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.Arsr. in tne form of a packet 

traffic matrix input to cr 

assigning tne simulated pacKet network a 
(2) assxgni a simulated 

the basic packet capacity for tne 
5 flow to create the oas 

packet network; and 

. for generating a basic optical 

wherein code means for gea 

capacity further comprise; 

v.-«-itva the optical network topology 
/,\ combining tne wf^* 

^ ^«tical network topology input 

and the basic pacKet "--f 
transport network; and 

assigning the simulated packet transport 
^ . %he basic optical capacity for the 

network a flow to create the basic op 

,5 simulated packet transport network. 

. computer useable medium having computer readable 
. 7Zs for co-modelling a packet network 
program code means for recording to claim 18. the 

or,^rating over an optical network acc 
operating « further comprising; 

coa^uter readable program »eans turche 

code n»ans for receiviag a pacHet 

networlc topology input; 

code means for receiving a pacl^et 

traffic matrix Inpat; and 

code meane for receiving ax> optical 

25 network topology input. 

^ co^uter ueea^le medium having co^uter readable 

Trogra. cc^ Jan. for 1. 

rt:rco;:irngToi;:te^^^^^^^^^^ .^^gra. ... ^ 
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generating the packet network topology input, the packet 
traffic matrix input and the optical network topology input 
for use in co- model ling a packet network operating over an 
optical network. 

5 21. A computer useable medium having computet readable 

program code means for co -modelling a packet netwoik 
operating over an optical network according to claim 18, 
wherein the packet network topology input comprises 
information regarding a plurality of routers in the 
10 simulated packet network, information regarding source- 
destination router ordered pairs in the simulated packet 
network, and information regarding a plurality of packet 
links in the simulated packet network, wherein iteni (2) 
further comprises computer readable program code means for; 

15 setting capacity to zero for all packet links; 

performing a series of steps, as follows, for each 
source-destination router ordered pair; 

A. determining a shortest packet j»ath 

between routers; 

20 B. establishing a source -destination packet 

traffic flow based on the shortest packet path; 

C. incrementing capacity of each packet 

link traversed by the packet traffic flow; and 

increasing capacity of packet links p€-r packet 
25 network engineering guidelines. 

22. A computer useable medium having compviter readable 

program code means for co -modelling a packet network 

operating over an optical network according to claim 18, 
wuerem cne opcical nccworx topology Inpuc compn isere 
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information regarding a plurality of croBS-connect switches 
in the simulated packet transport network and information 
regarding a plurality of optical links in the simulated 
packet transport network, wherein item (4) further comprises 
5 computer readable program code means for; 

setting capacity to zero for all optical links; 

performing a series of steps, as follows, for each 
packet link between two routers; 

A. determining a shortest optical path 

10 between cross-connect switches supporting the two routers; 

B. establishing an optical connection to 
support the packet link; and 

C. incrementing capacity of each optical 
link traversed by the optical connection; and 

15 increasing capacity of optical links per optical 

network engineering guidelines. 

23. A computer useable medium having computer readable 

program code means for co-modelling a packet necwork 
operating over an optical network according to claim 21, 

20 wherein the optical network topology input comprises 

information regarding a plurality of cross-connect switches 
in the simulated packet transport network and information 
regarding a plurality of optical links in the simulated 
packet transport network, wherein item (4) further comprises 

25 computer readable program code means for; 

setting capacity to zero for all optical links; 

performing a series of steps, as follows, for each 
packet link between two routers; 
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A. determining a shortest optical path 

between cross-connect switches supporting the two routers; 

B- establishing an optical connection to 

support the packet link; and 

^ C. incrementing capacity of each optical 

link traversed by the optical connection; and 

increasing capacity of optical links per optical 
network engineering guidelines, 

24. A computer useable medium having compute!' readable 

10 program code means for co-modelling and analyzing a packet 
network operating over an optical network, the computer 
readable program code means comprising; 

(1) code means for generating a basic packet 

capacity based on a simulated packet network comprising 
15 packet network topology information and packet ' 
information; 



ic 



(2) code means for generating a basic 
optical capacity based on a simulated packet transport 
network comprising optical network topology information and 

20 the basic packet capacity; and 

(3) code means for performing analysis on 
the simulated packet transport network. 

25- A computer useable medium having compui:er readable 

program code means for co -modelling and analyzing a packet 
25 network operating over an optical network according to claim 
24, wherein code means for generating a basic pai^kec 
capacity further comprise; 



(1) combining the packet network topology 

information in the form of a packet network topology input 
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and the packet traffic information in the form of a packet 
traffic matrix input to create the simulated packet network; 
and 

(2) assigning the simulated packet network a 
5 flow to create the basic packet capacity for the simulated 

packet network; and 

wherein code means for generating a basic optical 
capacity further comprise; 

(3) combining the optical network topology 
10 information in the form of an optical network topology input 

and the basic packet capacity to form the simulated packet 
transport network; and 

(4) assigning the simulated packet transport 
network a flow to create the basic optical capacity for the 

15 simulated packet transport network. 

26, A computer useable medium having computer readable 

program code means for co-modelling and analyzing a packet 
network operating over an optical network according to claim 
24, wherein code means for performing analysis on che 
20 simulated packet transport network comprises code means for 
analyzing survivability of the simulated packet transport 
network . 



25 



27. A computer useable medium having computer readable 

program code means for co-modelling and analyzing a packet 
network operating over an optical network according to claim 
24, wherein code means for performing analysis on che 
simulated packet transport network comprises code means for 
network capacity planning of the simulated packwt transport 
network. 
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r 

28. A computer useable medium having computer readable 

program code means for co-modelling and analyzing a packet 
network operating over an optical network accordintj to claim 
24, wherein code means for performing analysis on che 
5 simulated packet transport network comprise code means for 
performing survivability analysis, wherein an optical 
failure is known to occur within the simulated packet 
transport network, the code means further comprising; 

code means for establishing at least one 
10 protection mechanism for each point-to-point connection in 
the simulated packet transport network; 

code means for performing a series of steps, as 
follows, for each optical link in the optical network; 

A. switching all affected packet traffic 
15 flow to an at least one protection mechanism; 

B. incrementing capacity of each optical 
link traversed by the at least one protection mechanism; and 

C. restoring initial capacity values; and 

code means for summing capacity 

2 0 rec[uirements . 



25 



29, A computer useable medium having computer readable 

program code means for co-modelling and analyzing a packet 
network operating over an optical network according to claim 
25, wherein code means for performing analysis on the 
simulated packet transport network comprise code means for 
performing survivability analysis, wherein an optical 
failure is known to occur within the simulated packet 
transport network, the code means further con^rising; 
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code means for establishing at least one 
protection mechanism for each point-to-point conne<2tion in 
the simulated packet transport network; 

code means for performing a series of stiaps, as 
5 follows, for each optical link in the optical netw<?rk; 

A. switching all affected packet traffic 
flow to an at least one protection mechanism; 

B. incrementing capacity of each optical 
link traversed by the at least one protection mechanism; and 



10 



C. 



restoring initial capacity values; and 



code means for summing capacity requirements, 

30- A computer useable medium having computer readable 

program code means for analyzing survivability of a 
simulated packet transport network comprising a packet 

15 network and an optical network, wherein the packet network 
is operating over the optical network, wherein an optical 
failure is known to occur within the simulated packet 
transport network and wherein packet link protection is 
performed in the packet network, the computer readable 

2 0 program code means comprising; 

code means for establishing at least one back-up 
packet traffic flow tunnel for each packet link in the 
simulated packet transport network; 

code means for performing a series of steps, as 
25 follows, for each optical link in the optical network; 



A. 



taking an optical link out of service; 



•J 
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performing a series o£ step:i, as 
process for each packet liiik affected 



B. 

follows, in a 
by the optical 

i. switching all packet traffic flow on the 
5 affected packet link to an at least one back-up packet 

traffic flow tunnel; 

ii, incrementing capacity of each packet 
link traversed by the at least one back-up packet traffic 
flow tunnel; and 

10 iii- incrementing capacity of each optical 

link traversed by an optical connection supporting the 
packet link; and 



C. 



restoring the initial capacity values; 



and 



15 code means for summing packet link capacity 

requirements and optical link capacity requirements, 

31. A computer useable medium having computer readable 

program code means for analyzing survivability of a 
simulated packet transport network comprising a packet 

20 network and an optical network, wherein the packet network 
is operating over the optical network/ wherein an optical 
failure is known to occur within the simulated packet 
transport network and wherein packet link protection is 
performed in the optical network, the computer readable 

25 program code means comprising; 



code means for establishing at least one 
protection tunnel for each optical connection in the 
simulated packet transport network; 



-Jan-26-2004 16:54 



From-S&B/F&Co 



+613 



T-825 P. 045/058 F-574 



15862ROUS02U 



42 



code means for performing a series of ste.ps, as 
follows, for each optical link in the optical network; 



A. 



taking an optical link out of service; 



switching all affected optical 
5 connections to an at least one protection tunnel; 

C- incrementing capacity of each optical 

link traversed by the at least one protection tunnel; and 



D. 



restoring initial capacity values; and 



code means for summing the optical linJc capacity 
10 requirements. 

32. The computer useable medium having a computer 

readable program code means according to claim 30, wherein 
the packet traffic flow is LSP (Label Switch Path) traffic 
flow. 



